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Summary of Facts and Submissions

I. European patent No. 2 703 419 was opposed on the
grounds of Article 100 (a) EPC (novelty and inventive
step) as well as Article 100 (b) EPC. The appeal lies
with the decision of the opposition division posted on

20 December 2018 to revoke the patent.

IT. Claim 1 as granted read as follows:

"l. An ethylene polymer having a melt index from about
0.1 to about 100 g/10 min; a ratio of Mw/Mn from 3 to
6; a reverse comonomer distribution; less than 0.008
long chain branches (LCB) per 1000 total carbon atoms;
and less than 5% by weight of the polymer eluted below
a temperature of 40°C in an ATREF test".

IIT. The contested decision was based on the claims as
granted (main request) and on the claims of auxiliary
requests 1-6 filed with letter of 4 October 2018 and of
a further auxiliary request (considered as auxiliary

request 7) filed on 4 December 2017.

IVv. The decision of the opposition division was based on

the following documents:

D2 WO 2005/002744 Al

D3 WO 2007/092853 Al

D4 Fraser, W. A. et al., Polyethylene Product Capabilities
From Metallocene Catalysts with the UNIPOL® Process,
1997

D17 WO 97/44371 Al

D22 K.-B. Yoon and D.-H. Lee, Macromolecular research, Vol.

14, No. 2, pages 240-244, (2006)
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As far as it is relevant to the present appeal, the
decision of the opposition division can be summarised

as follows:

- The patent in suit in the form of the main request
was sufficiently disclosed. In particular, the
feature in claim 1 relating to the "reversed
comonomer distribution”" was defined in paragraph 92
of the description and was exemplified in example
9.

- Claim 1 of the main request was novel over D2
because it was not shown that the polymers of D2
were such that less than 5% by weight of the
polymers eluted below a temperature of 40°C in an
ATREF test. In that regard, D22 was not relevant to
the polymers of D2 since the polymers of D2 and D22
were based on different comonomers (C6 in D22 and
C4 in D2) and were not prepared in the presence of
the same catalysts. It was thus questionable
whether the properties of the polymers according to
D2 and D22 would be comparable, in particular their
ATREF profiles.

- D4 was published before the priority date of the
patent in suit. D4 could be seen as the closest
prior art since it dealt with the same problem as
the patent in suit, namely the processability of
ethylene polymers. The polymers of examples II-A
and II-B in Table 1 were particularly relevant. The
ethylene polymers according to claim 1 of the main
request differed from the disclosure in D4 only in

that they had a reverse comonomer distribution.

- The patent in suit did not show that the reverse

comonomer distribution of the ethylene polymers
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resulted in any effect. The problem was thus to

provide alternative ethylene polymers.

D17 concerned polyolefin copolymer compositions
with a reverse comonomer distribution and long
chain branching. D17 further taught that ethylene
polymers with a reverse comonomer distribution had

an improved processability and that that effect was

not necessarily linked to long chain branching.

Also, both D17 and D4 taught processes towards

ethylene polymers according to claim 1 of the main

request. Claim 1 of the main request lacked
therefore an inventive step over D4 and D17 in

combination.

- The claims according to the auxiliary requests
either did not meet the requirements of Article
123 (2) EPC or concerned subject-matter which did

not involve an inventive step.

The patent proprietor (appellant) lodged an appeal

against that decision and filed auxiliary requests 1-8

with their statement setting out the grounds of appeal.

In preparation of oral proceedings, the Board issued a

communication dated 14 September 2021 including a

preliminary opinion on the case.

Oral proceedings before the Board were held by

videoconference on 26 January 2022.

The appellant's submissions, in so far as they are

relevant for the present decision, are essentially as

follows:



- 4 - T 0586/19

Sufficiency of disclosure

- The objection against the lack of definition of the
reverse comonomer distribution was an objection of
lack of clarity that was not relevant in appeal.
The skilled person also knew how to establish the
presence of a reverse comonomer distribution from
their common general knowledge as confirmed by the
examples and figures of the patent in suit. Based
on the definition provided in paragraph 92 and
Figure 6 of the patent in suit both polymers of
example 9 and comparative example 12 had a reverse
comonomer distribution. Claim 1 as granted was thus

sufficiently disclosed.

Novelty over D2

- D2 did not disclose the ATREF profiles of the
polymers shown in the examples. D4 was not relevant
since it concerned other polymers than those of D2.
D22 also lacked relevance since the polymers it
described were produced with a different metal in
the catalyst which also led to polymers having a
narrower molecular weight distribution (Mw/Mn) than
in D2 and in the patent in suit. Moreover, D22
concerned monomodal copolymers while D2 concerned
bimodal copolymers and in that regard D22 and D2
showed significant differences. Therefore, D2 did
not disclose that less than 5% by weight of the
polymer eluted below a temperature of 40°C in an
ATREF test with the consequence that the polymer of

claim 1 as granted was novel over D2.

Inventive step
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D4 as the closest prior art

Claim 1 as granted differed from polymers II-A and
II-B of D4 in the presence of a reverse comonomer
distribution and in the ATREF profile. Figure 7 of
D4 did not show, nor represent one of the polymers
ITI-A and II-B of D4. D4 did not disclose the
preparation process, catalyst or commoner used for
the preparation of polymers II-A and II-B so that
it could not be inferred from D4 whether the
polymers would satisfy the condition set out in
claim 1 as granted with regard to the ATREF
profile. In addition, the content of D4 was non

enabling for polymers II-A and II-B.

Starting from D4 as closest prior art, the patent
in suit showed that the polymers according to claim
1 as granted had good physical properties, good
processability and a good combination of properties
in general. Paragraphs 2 and 4 of the patent in
suit confirmed that the polymers produced had a
broader molecular weight distribution (Mw/Mn),

leading to a good processability.

The problem solved was thus the provision of
polymers with good physical properties and good
processabilities. There was no teaching in D4 or
D17 towards the combination of features of claim 1
as granted. In particular D17 concerned polymers
with high level of long chain branching found to
improve processability in the conditions of that
document. That teaching was not relevant to D4
which concerned polymers II-A and II-B with no long

chain branching.
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Furthermore, since the content of D4 was non
enabling for polymers II-A and II-B, there was no
teaching in that document that the skilled person
could have relied on to modify the polymers at all.

Claim 1 as granted was thus inventive over D4.

D2 as the closest prior art

Claim 1 as granted differed from example 4 of D2 in
the ATREF profile.

Starting from example 4 of D2, the problem was the
provision of a copolymer with good processability
and good physical properties. The ATREF profile of
the copolymers according to claim 1 as granted, in
combination with the other features defined

therein, was the solution to the problem posed.

Increasing the weight average molecular weight of
the polymer of example 4 of D2 would lead to long
chain branching but there was no evidence that it
would lead to a decrease of any elution peak below
30°C of the ATREF profile.

Also, D22 concerned unimodal polymers while D2
concerned bimodal polymers. In that regard, D22 did
not contain a teaching that could be relevant to
the low molecular weight component as that present

in the polymers of D2.

Claim 1 as granted was therefore inventive also

over D2.
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The submissions of the opponent (respondent), in so far
as they are relevant for the present decision, are

essentially as follows:

Sufficiency of disclosure

- Claim 1 required a "reverse comonomer
distribution", a feature for which the patent in
suit did not disclose a method of measurement.
There was therefore no way for a skilled person to
verify whether that requirement was met or not.
Also, the reverse comonomer distribution was ill-
defined in the patent in suit. The amount of the
higher molecular weight components that needed to
have higher comonomer content was not specified. It
was also unclear whether the reverse comonomer
distribution required a continuous increase of the
comonomer content with molecular weight as shown in
example 9 or whether a higher comonomer content at
any higher molecular weight was sufficient, as was
the case for comparative example 12. The reverse
comonomer distribution was therefore so obscure
that it prevented the skilled person from preparing
polymers according to claim 1 as granted with the
consequence that claim 1 as granted was not

sufficiently disclosed.

Novelty over D2

- Example 4 of D2 concerned an ethylene copolymer
whose composition was disclosed in Table 2. That
composition was prepared in the presence of a
metallocene catalyst. Ethylene copolymers prepared
with that type of catalysts had an ATREF profile
according to claim 1 as granted as confirmed by D4

and in particular its Figure 7. Figure 3 of D22
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also confirmed that comparable catalysts resulted
in the same ATREF profile. The copolymer produced
in example 4 of D2 anticipated therefore the

subject-matter of claim 1 as granted.

Inventive step

D4 as the closest prior art

D4 represented the closest prior art. It disclosed
Univation ethylene polymers with broad molecular
welight distribution that showed improved extrusion
and bubble stability in blown film processing. In
particular, Univation type (II) mLLDPEs had

improved processing properties.

Table 1 of D4 described Univation II ethylene
copolymers having melt flow rates, molecular weight
distributions and long chain branching according to
claim 1 as granted. The molecular weight
distribution values disclosed as PDI in table 1
ranged from 3.0 to 6.7 and showed that polymers II-
A, II-B and II-C were within claim 1 as granted.
Copolymer II-C in that regard had a molecular
welight distribution of 6.3 which could also be seen
as falling in the range of claim 1 as granted.
Figure 7 demonstrated that there was no portion
eluting in TREF under 40°C for Univation type II
copolymers. The opposition division was correct in
concluding that the TREF profile of the Univation
type II copolymers in table 1 matched that of

Figure 7.

The ethylene polymers according to claim 1 as
granted differed therefore from copolymers II-A,

ITI-B and II-C in that it had a reverse comonomer



-9 - T 0586/19

distribution. That feature was ill-defined and
unclear and did not contribute to a technical
effect in the patent in suit. It should therefore
not be considered in assessing the inventive step
of a combination of features. The problem solved
was thus the provision of alternative polymers. The
use of ethylene polymers having a reverse comonomer
distribution was only one of the obvious
alternatives available to the person skilled in the
art in order to solve the problem posed. Moreover,
the use of a reverse comonomer distribution was
known from D17. D17 made it clear that the reverse
comonomer distribution was a feature of mLLDPEs and
could be associated with improvements of
processability. The teaching of D17 was applicable

to D4 since D4 also concerned processability.

The argument that improved processability in D17
was only associated with long chain branching (LCB)
was incorrect. D4 was also clear that the Univation
type (II) polymers had no LCB and no material
eluting on TREF below 40°C.

The skilled person also knew how to prepare
ethylene polymers according to claim 1 as granted
when starting from D4. When looking for suitable
catalysts, D3 was a relevant disclosure that taught
metallocene catalysts that could be used to

produce such polymers. Claim 1 as granted

therefore lacked an inventive step over D4.
D2 as the closest prior art
D2 could also be chosen as the closest prior art.

The only distinguishing feature of the polymer of
claim 1 with respect to its example 4 was the ATREF
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profile of the polymer. There was no apparent
technical effect associated with the ATREF profile
required in claim 1 as granted so that it did not

contribute to an inventive step.

The good processability identified in the patent in
suit was inherent to the polymers of D2 given that
they already possessed the same molecular weight
distributions. It was obvious to design the
polymers of D2 with no portion eluting in ATREF at
less than 40°C. As demonstrated in D4 and D22,
metallocenes could give rise to polymers with no
portion eluting at low temperature at the molecular

weight distribution recited in claim 1 as granted.

D2 taught the use of bis n-butylcyclopentadienyl
hafnium dichloride in its examples. The bis n-
butylcyclopentadienyl zirconium dichloride was an
alternative to that catalyst and D22 demonstrated
that that catalyst gave no low temperature ATREF
material in ethylene hexene copolymers. In that
regard the skilled person knew which catalysts to
use in order to produce ethylene copolymers with an

ATREF profile as defined in claim 1 as granted.

It was also obvious to ensure that the polymers of
D2 had an ATREF profile as defined in claim 1 as
granted. If the skilled person wanted to minimize
elution at low temperature it would be obvious to
maximise, for example, density in order to reduce
the amount of poorly crystalized/amorphous material
that eluted at low temperature. Indeed, the reasons
why materials might elute at low temperature were

well known.
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- The material eluting in ATREF at low temperature
was known to be a low molecular weight or low
density amorphous polymer fraction. As metallocenes
generally gave narrow molecular weight
distributions, there was typically no low
crystallinity fraction in copolymers produced by

these catalysts.

- Claim 1 as granted therefore lacked an inventive

step over D2.

The appellant requested that the decision under appeal
be set aside and that the patent be maintained as
granted or in the form of one of auxiliary requests 1-8
submitted with the statement setting out the grounds of
appeal.

The respondent requested that the appeal be dismissed.

Reasons for the Decision

Admissibility of the appeal

The question of the payment on time of the appeal fee
was raised by the respondent in their reply to the
statement setting out the grounds of appeal (point 2).
That question was addressed in the communication of the
Board dated 14 September 2021 (Section 6), the data
available showing that the appeal fee had been paid
online with the notice of appeal. Since the respondent
stated at the oral proceedings before the Board that
the admissibility of the appeal was no longer put into
question, there is no reason for the Board to address

that issue any further.
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Main request

2. Sufficiency of disclosure

2.1 Lack of sufficiency of disclosure was pursued in appeal
with regard to the reverse comonomer distribution
defining the ethylene polymer according to claim 1 as
granted. The argumentation of the respondent in that
respect was that the reverse comonomer distribution was
not clearly defined in the patent in suit, either
directly or by way of a test method. The respondent
considered that the skilled person would thus not be
able to ascertain whether any ethylene polymer had a
reverse comonomer distribution or not, which would be
supported by the fact that both copolymers of example 9
and comparative example 12 could be seen as having a
reverse comonomer distribution on the basis of the

short chain branch distribution shown in Figure 6.

2.2 Reverse comonomer distribution is defined in the
context of ethylene polymers in paragraph 92 of the
patent in suit as referring to a polymer in which the
higher molecular weight components of the polymer have
higher comonomer incorporation than the lower molecular
weight components. Paragraph 92 also teaches that the
process conditions and the catalyst system described in
the patent permit to obtain a reverse comonomer
distribution. It is also apparent from examples 9
(paragraph 116), 20-25 (paragraph 124) and 26/27
(paragraph 125) of the patent in suit that the use of a
catalyst, such as MET 1 defined in Figure 1, leads to
copolymers having a reverse comonomer distribution.
These examples also disclose the processes and
conditions that were carried out to achieve ethylene

copolymers having a reverse comonomer distribution and
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that were according to claim 1 as granted.

The respondent contended that the patent in suit did
not disclose the necessary guidance to obtain polymers
having a reverse comonomer distribution. However, the
respondent failed to identify what necessary guidance
was missing in the patent in suit or in the common

general knowledge.

In addition, the fact that the definition in paragraph
92 of the patent in suit is a broad one with the
consequence that a copolymer like the one of
comparative example 12 of the patent in suit also meets
the condition (see Figure 6) and is found to possess a
reverse comonomer distribution, which was not in
dispute between the parties, does not as such establish
a lack of sufficiency of disclosure. Like the
copolymers of examples 9, 20-25 and 26/27 which are
representative of claim 1 as granted, the copolymer of
comparative example 12 was prepared with the MET 1
catalyst (Table III). The presence of a reverse
comonomer distribution on the copolymer of comparative
example 12 is thus coherent with the teaching of the
patent in suit regarding the role played by the choice
of the catalyst system. Also, comparative example 12 1is
comparative at least in so far as its values of melt
index and Mw/Mn (Table III) are outside the ranges
defined in claim 1 as granted. Therefore, comparative
example 12 does not support the argument of lack of

sufficiency of disclosure of the respondent.

While the patent in suit does not disclose a detailed
method for the measurement of the reverse comonomer

distribution on an obtained copolymer, it is apparent
from paragraphs 116 and 125 and Figures 6 and 10 that

the determination of the reverse comonomer distribution
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in the patent in suit was based on a measurement of the
short chain branching distribution (SCBD) defined in
paragraphs 93 and 94. The patent in suit offers
therefore some guidance as well on how it can be
established whether or not a given ethylene copolymer
has a reverse comonomer distribution. Other methods of
determination of the reverse comonomer distribution
exist in the prior art, as apparent from D17 (page 3,
line 15 - page 4, line 23), and these methods may lead
to a different result than the one used in the patent
in suit. However, this fact is not sufficient to call
into question the sufficient disclosure of the patent.
The ambiguity of claim 1 as granted in that regard is a
question of lack of clarity, which is not open to
discussion in opposition proceedings with respect to a

feature present in granted claim 1.

Under these circumstances the Board finds that it has
not been established that the ground for opposition
under Article 100 (b) EPC prejudices the maintenance of

the patent.

Novelty

The opposition division concluded in their decision
that claim 1 of the main request was novel over D2
because it had not been shown that the polymers
produced in the examples of D2 were such that less than
5% by weight of the polymer eluted below a temperature
of 40°C in an Analytical Temperature Rising Elution
Fractionation (ATREF) test. In appeal, the objection of
lack of novelty over the disclosure of D2 was directed
to example 4 of D2 and based on arguments which the
opposition division had already addressed in the

contested decision, but without actually showing how
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the reasoning laid out in the decision was incorrect.

The ATREF profile of a copolymer is a characterization
of the short chain branching distribution of the
copolymer (paragraph 95 of the patent in suit) which is
linked to the molecular weight of the polymer and the
distribution of the comonomer in the polymer (paragraph
93). No information on the ATREF profile is available
in D2.

The contested decision established that the teachings
of D22 regarding the ATREF profile of specific
copolymers could not be directly applied to D2 because
D22 and D2 concerned different copolymers obtained by
different processes. D22 indeed discloses the
preparation of copolymers based on ethylene and 1-
hexene (D22, page 240, right column, first paragraph)
while example 4 of D2 concerns a copolymer obtained
from three monomers, ethylene, l-hexene and l-butene
(Table 2 and description of the examples starting on
page 17). Furthermore, the preparation of the
copolymers in D22 and D2 involve different catalysts, a
zirconium catalyst in D22 (supra) and a hafnium
catalyst in D2 (catalyst preparation in example 1 on
page 15). Thus, the copolymers of D22 and D2 show
significant compositional differences as they are based
on a different comonomer mix and they are produced by a
catalyst based on a different metal. Without evidence
to the contrary from the side of the respondent, it
cannot be assumed that these differences will not have
an influence on the ATREF profiles of the copolymers.
In that regard, it has not been established that the
ATREF profile of copolymers of ethylene and l-hexene
shown in Figure 3 of D22 was relevant to the terpolymer

of example 4 of D2.
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D4 discloses polyethylenes prepared from metallocene
catalysts (page 6). The passage in the second column on
page 8 more specifically teaches that the copolymers
reported in Table 1 of D4 were prepared by a process
called UNIPOL®I but there is no further information in
D4 about which catalyst was used in that process and on
which comonomers the copolymers were based on. While
Figure 7 of D4 discloses the ATREF profile of a
copolymer Univation of type II, there is no information
in D4 from which it could be concluded that this ATREF
profile also corresponds to the copolymer of example 4
of D2. In particular, it cannot be inferred from D2 and
D4 that comparable catalysts and monomers were used in
the process. Furthermore, the melt flow rate of the
copolymer according to example 4 of D2 (9.0 g/10 min)
differs significantly from that of the copolymer shown
in Figure 7 of D4 (1.0 g/10 min), which is a clear
indication that these copolymers are different. In that
regard, the Board does not find that D4 constitutes
evidence for the assertion that the ATREF profile shown
in Figure 7 of D4 corresponds to that of example 4 of
D2.

Therefore, the Board finds that it cannot be concluded
therefrom that the copolymers of D2 would necessarily
have less than 5% by weight of the polymer eluting
below a temperature of 40°C in an ATREF test as defined

in claim 1 as granted.

Claim 1 of the main request is therefore novel over the

disclosure of D2.

Inventive step

The reply to the statement setting out the grounds of

appeal contained objections of lack of inventive step
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in view of D4, D2 and D3 as alternative documents to be
taken as the closest prior art. The objection based on
D3 was however withdrawn at the oral proceedings before
the Board with the consequence that only the objections
based on D4 and D2 as the closest prior art need to be

dealt with in the present decision.

D4 as the closest prior art

The contested decision established that claim 1 of the
main request lacked an inventive step over D4 as the

closest prior art in combination with D17.

The patent in suit concerns the production of ethylene
copolymers having a broad molecular weight distribution
using a metallocene-based catalyst system (paragraph
4). D4 discloses ethylene copolymers produced by the
Univation metallocene technology allowing a control of
the molecular weight distribution of the copolymer
(page 7, first column, penultimate paragraph). Among
the copolymers produced according to the technology
disclosed in D4 (Univation-Type I, II and III
copolymers), the Univation-Type II copolymers are
disclosed on page 8 (second column) as having broad
molecular weight distributions and no long chain
branching. In that regard, the Univation-Type II
copolymers disclosed in D4 are a reasonable starting
point for the assessment of inventive step. Within D4,
the Type II copolymers shown in examples II-A and II-B
of D4 were considered to be the most relevant in the
contested decision and in the submissions of the
respondent, in particular because these polymers, in
the light of the whole disclosure of D4, were according
to claim 1 as granted except for the absence of a

reverse comonomer distribution (section 2.4.5 of the
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contested decision).

The properties of the ethylene copolymer compositions
of examples II-A and II-B are disclosed on page 9 of D4
in Table 1 (Univation Type-II mLLDPE). The compositions
have a melt index of 1.1 g/10 min (II-A) and 2.0 g/10
min (II-B), a molecular weight distribution (PDI) of
3.0 (II-A) and 4.8 (II-B) and no long chain branching
(LCB /1000 CH2 of 0). The respondent additionally
considered that copolymer II-C in Table 1 (melt index
of 0.9 g/10 min and no LCB) was relevant on the ground
that its molecular weight distribution (6.3) could be
seen as falling in the range of about 3 to 6 defined in
claim 1 as granted. The Board considers that,
disregarding the higher value of molecular weight
distribution, copolymer II-C does not substantially
differ from copolymers II-A and II-B so that the
following assessment of inventive step equally applies

to each of copolymers II-A, II-B and II-C.

None of the copolymers II-A, II-B or II-C is disclosed
as a copolymer with a reverse comonomer distribution in
D4. D4 does not even disclose which comonomers were
used in any of copolymers II-A, II-B and II-C, nor does
it give any detail about the preparation or the
comonomer distributions of the copolymers. In that
regard, there is no evidence on file from which it
could be concluded that the copolymers II-A, II-B or

II-C had a reverse comonomer distribution.

Figure 7 on page 9 of D4 shows TREF analyses as a
function of temperature (Analytical TREF traces) for a
Z/N LLDPE copolymer (UNIPOL Z/N LLDPE 1.0 MI, 0.918 g/
cc) and a Univation-Type II mLLDPE (U-Type II mLLDPE
1.0 MI, 0.918 g/cc). The values of melt index and
density of the Univation-Type II mLLDPE copolymer of
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Figure 7 do not correspond to the values provided for
the Univation-Type II copolymers reported in Table 1.
On that basis it can only be concluded that the
Univation-Type II mLLDPE copolymer of Figure 7 is a
further polymer that does not correspond to the
copolymers II-A, II-B or even II-C reported in Table 1.
Moreover, no information is available in D4 that the
data of Figure 7 should apply to other copolymers, with
the consequence that the data shown in Figure 7 cannot
provide any information on the ATREF feature of claim 1

for copolymers II-A, II-B or II-C.

No different conclusion can be reached by considering
the composition distribution index (CDI) of the
copolymer of Figure 7 and one of copolymers II-A, II-B
or II-C. The CDI is defined on page 8 (first column) as
being a parameter derived from analytical TREF data
that quantifies the distribution of chain segment
lengths between branch points, defining a
crystallizable chain length distribution. While the CDI
derives from the TREF profile of a given polymer, there
is no information on file from which it could be
concluded that a given value of CDI as defined in D4
corresponds to an amount of polymer eluting below the
temperature of 40°C. In that regard, the fact that the
Univation-Type II copolymers disclosed throughout D4
(Tables 1, 2 and 3) have a CDI in the range of 1.5 to
2.6 is as such irrelevant to the determination of the

elution profile of the copolymers II-A, II-B and II-C.

It follows that claim 1 as granted differs from the
relevant copolymers of D4 in that the ethylene
copolymers have a reverse comonomer distribution and
have less than 5% by weight of copolymer eluting below
40°C in an ATREF test.
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The patent in suit concerns ethylene copolymers that
have a broad molecular weight distribution and that are
produced using a metallocene-based catalyst system in
the presence of hydrogen (paragraph 4). Examples 20-27
show that the use of a catalyst such as MET 1 defined
in Figure 1 leads to copolymers according to claim 1 as
granted (Table IV and figures 10/11) with a molecular
weight distribution of between 3.36 to 4.29 (Table IV).

However, the examples of the patent in suit do not
establish the presence of an improvement over the
compositions of D4, in particular not one related to
the distinguishing features. The appellant referred in
their statement setting out the grounds of appeal
(sections 2.27 and 2.28) to a direct comparison of the
copolymers according to the patent in suit with the
composition of example 4 of D17. It has however not
been shown how that composition of D17 could be seen as
representative of the compositions II-A to II-C of D4,
in particular since the comonomer present in the
copolymers of D4 is unknown and the preparation
processes of these copolymers cannot be compared due to
the absence of details about it in D4. In that regard,
the comparison made with D17 was not shown to be
relevant to the determination of an improvement over
the closest prior art D4. In their letter dated 24
January 2020 (point 3.3), the appellant also referred
to arguments provided during the opposition proceedings
on 4 December 2017 and 4 October 2018 without, however,
showing in the appeal proceedings how these arguments
constituted an evidence of an improvement over D4. On
that basis the Board does not find that an effect has
been shown for the compositions according to claim 1 as

granted over the relevant copolymers of D4.
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The problem that can be defined starting from D4 is,
therefore, the provision of further ethylene polymers
with a broad molecular weight distribution using a

metallocene-based catalyst system.

It remains to be determined whether the solution to
this problem is obvious starting from copolymers II-A,
IT-B and II-C reported in Table 1 of D4. In order to
answer that question, it has to be established whether
a skilled person, on the basis of the information of D4
and their common general knowledge, would have been
able to produce ethylene copolymers according to claim
1 as granted starting from the copolymers II-A, II-B
and II-C of D4. In that regard, the question is not
whether the features defining the ethylene polymers
according to claim 1 as granted over D4 were separately
known and could individually be achieved but rather
whether, by starting from the copolymers II-A, II-B and
II-C of D4, the skilled person had the knowledge which
allowed them to produce the ethylene compositions

defined in claim 1 as granted.

The respondent referred to D17 and in particular its
example 4 as providing a relevant teaching about the
production of ethylene copolymers with reverse
comonomer distribution. D4 however discloses almost no
detail as to the preparation of the copolymers II-A,
IT-B and II-C, not even the comonomers used, the
catalyst involved in the polymerization or any details
of the process needed to arrive at the specific
Univation-Type II copolymers (UNIPOL® is cited but
without providing further information on this process).
Apart from the properties disclosed in Table 1, D4 does
not provide any teaching that would need to be
considered in order to determine whether it could

reasonably be modified according to the teaching of
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D17.

The skilled person is thus left in the dark as to
whether the catalyst and process conditions disclosed
in D17 and more specifically in example 4 of this
document are at all compatible with the process for the
preparation of Univation-Type II copolymers of D4. The
mere consideration that the melt index, molecular
weight distribution and long chain branching of the
obtained copolymer are similar in D4 and D17 is not at
all sufficient to suggest that the use of the catalyst
or process conditions disclosed in example 4 of D17
could be transposed to D4 and lead to copolymers
according to claim 1 as granted, especially since it is
not even known whether the copolymers of D4 and D17 are

based on similar comonomers.

It is also apparent from example 4 of D17 that the
ATREF test of the copolymer (page 8, line 7 and Figure
4) shows an elution peak below 40°C that represents
more than 5% by weight fraction, which also does not
make it credible that even a possible application of
the teaching of D17 to the copolymers of D4 would lead
to the polymer of claim 1. The respondent expressed
doubt as to the meaning of the peak in Figure 4 of D17,
but no evidence was provided that could explain the
peak other than what the ATREF profile is meant to
represent, namely the weight fraction of copolymer

eluting at a given temperature.

Reference was also made to D3 as a document pertaining
to the preparation of copolymers with low LCB and no
"insoluble portion" (reply to the statement of grounds
of appeal, page 11, sections 73 and 74). A low amount
of LCB as such as referred to by the respondent is not

evidence, however, that the copolymers produced had
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"less than 0.008 long chain branches (LCB) per 1000
total carbon atoms" according to claim 1 as granted.
Also, D3 does not refer to the elution ATREF profile of
the polymers produced. The passage on page 70, line 10
of D3 contains a vague reference to the absence of
"insoluble polymers" in polymers prepared according to
some examples of D3 but that cannot be seen as being
equivalent to a polymer having "less than 5% by weight
of the polymer eluted below a temperature of 40°C in an
ATREF test" as required in claim 1 as granted.
Moreover, the unspecific reference to the catalysts
disclosed in D3 was not shown to allow the preparation
of copolymers satisfying the combination of features
set out in claim 1 as granted. In particular, starting
from the Univation-Type II-A to II-C polymers of D4 it
was not shown that the use of catalysts from D3 leading
to low LCB would still provide copolymers having the
combination of melt index, Mw/Mn and LCB according to
claim 1 as granted. In that regard, the reference to
the disclosure of D3 is not relevant to the question

posed.

Under these circumstances, the Board concludes that it
has not been shown that starting from D4 the skilled
person taking into account the teaching of D17 and D3
and aiming at providing further copolymers would have
arrived at the polymer of granted claim 1. On that
basis, it must be concluded that a lack of inventive

step starting from document D4 has not been proven.
D2 as the closest prior art
It was further submitted that claim 1 of the main

request lacked an inventive step starting from D2 and

in particular from its example 4.
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D2 concerns the preparation of bimodal copolymers of
ethylene comprising at least two comonomers (page 3,
lines 8-14), which are not excluded from the scope of
claim 1 as granted. The copolymer of example 4,
produced from ethylene, l-butene and l-hexene (Table 2,
page 24), has a molecular weight distribution that can
be calculated from Table 2 as being 3.6, which is
within the range of claim 1 as granted, and is produced
with a metallocene catalyst (catalyst preparation

example 1 on page 15 lines 12-25).

Considering that the patent in suit concerns the
production of ethylene copolymers having a broad
molecular weight distribution using a metallocene-based
catalyst system (paragraph 4) which also encompass
bimodal polymers, the copolymer of ethylene, l-butene
and l-hexene of example 4 of D2 is a reasonable
starting point for the assessment of inventive step of

claim 1 as granted.

The copolymer of example 4 of D2 has a melt index (MFRj
of 9.0 g/10 min in Table 2) in the range defined in
claim 1 as granted (about 0.1 to about 100 g/10 min).
The evidence provided by the respondent concerning the
presence of a reverse comonomer distribution (related
to the higher amount of l-hexene comonomer added in the
last part of the polymerization than of l-butene
according to Table 2) and an amount of long chain
branching according to granted claim 1 (by calculation
based on the definition provided in paragraph 126 of
the patent in suit, see decision point 2.3.2 and
section 66 of the letter of 7 December 2021 of the
respondent) was not disputed by the appellant. The

Board has no reason to take a different position.
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It was however acknowledged that D2 did not provide the
elution profile of the copolymers produced. Claim 1 as
granted therefore differs from the copolymer of example
4 of D2 in that the ethylene copolymers are such that
less than 5% by weight of the copolymer eluted below a
temperature of 40°C in an ATREF test.

It was not in dispute that the patent in suit did not
provide evidence of an effect of the ethylene
copolymers according to claim 1 as granted over the
copolymer of example 4 of D2 taking into account the
distinguishing feature. The problem that can be
formulated is therefore the provision of further
ethylene polymers with a broad molecular weight

distribution using a metallocene-based catalyst system.

It remains to be determined whether the solution to
that problem is obvious starting from the copolymer of
example 4 of D2. In that regard, the central question
is whether it was shown that the skilled person would
have been able to produce ethylene copolymers according
to claim 1 as granted starting from the copolymer of
example 4 of D2. The question is not whether the
features defining the ethylene polymers according to
claim 1 as granted over D2 were separately known and
could individually be achieved but rather whether, by
starting from D2, the skilled person had the knowledge
which allowed them to produce the ethylene compositions

defined in claim 1 as granted.

The argumentation of the respondent in this respect
relied solely on the teaching of D22. D22 concerns the
copolymerization of ethylene and l-hexene using an
activated metallocene catalyst (page 240, second
column, first paragraph). In D22 the molecular weight

distribution (Mw/Mn) of the produced copolymers is
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determined (Table 1) and the short chain branching of
the copolymers is discussed on the basis of their TREF
profiles (Figure 3). The molecular weight distribution
(Mw/Mn) of the copolymers varies, as a function of the
cocatalyst, between 2.3 and 2.6 (Table 1), outside the
range of claim 1 as granted. D22 also discloses that
the highly crystalline fraction was not detected on the
copolymers produced, as can be seen on the TREF
profiles of the copolymers which do not contain a peak
for low temperatures, in particular no peak below 40°C.
The respondent concluded therefrom that D2 showed that
metallocenes can give rise to polymers with no portion
eluting at low temperature at the molecular weight

distribution of claim 1 as granted.

It was however not shown why, starting from the
copolymer of example 4 of D2 which is a bimodal
copolymer based on three monomers (ethylene, butene and
hexene), the skilled person would have considered the
teaching of D22 about copolymers of ethylene and 1-
hexene not disclosed as being bimodal polymers. It was
further not shown how the teaching of D22 would have
been applied to D2 in particular since the
polymerization processes of these two documents are
also different. In particular, it was not laid out by
the respondent how the process used in the preparation
of the copolymer of example 4 of D2 had to be modified
in order to obtain an elution profile according to
claim 1 as granted while maintaining all other features
according to granted claim 1. The mere similarity of
the catalysts used in D2 and D22 is in that respect
insufficient, in particular since Table 1 of D22 shows
that the molecular weight distribution (Mw/Mn) of the
copolymers of ethylene and hexene produced under the
conditions of D22 can be as low as 2.3, which 1is

outside the scope of claim 1 as granted.
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Under these circumstances, the Board concludes that it
has not been shown that starting from example 4 of D2
the skilled person taking into account the teaching of
D22 and aiming at providing further copolymers would
have arrived at the polymer of granted claim 1. On that
basis, it must be concluded that a lack of inventive

step starting from document D2 has not been proven.

The grounds for opposition do not prejudice the

maintenance of the patent.

For these reasons it is decided that:

1. The decision under appeal is set aside.
2. The patent is maintained as granted.
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